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Sin 

I, Yutaka TosakI, hereby declare and state: 
THAT I am a citizen of Japan; 

THAT I have received a Bachelors degree oin March 1986 from Kobe University^ Faculty 
of Engineering Deparbnent of Industrial Chemlsby; 

THAT I have been employed by Nito Denko Corporation since April of 1986, where I 
have been engaged In research and devdopment relating Co pressure-sensitive adhesive tapes 
to date. 

I am a co-(nventor of the Invention described and claimed in the above-cdentified 
application. 

I am femiliar with the Office Action dated July 27, 2006. In regard to the rejection of 
present claims 1 and 3, the following experiments were carried out, either by me or under my 
direct supervision. 
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The working examples of lijima et al and RosenskI et al were reproduced as follows. 
ProtftlHrg f9r RBPnHfacinn the WoridiiQ Eyamnies in mim» ^ ai r ua ii ot 

As the working example to be reproduoed, l chose the fom^ulation in line 13 of Table 1 
In Example 1 of Iljima et al (the table below). The reason why this fomiulatton was chosen is 
that poly (vinyl alcohol), which Is shown as an eomple In the present appKcation, Is employed 
as a water-sweHable polymer In Iljima et al and because the amount of 8% by weight (10.4% 
by weight relative to 100% by weight of an acrylic copolymer) falls within the range of from 0.5 
to 15 parts by weight per 100 parts of the acrylic pressure-sensitive adhesive composition as 
defined In present daim 1. I expect the other working examples In igima et al to basically show 
the same tendency as the worldng exampte reproduced hertin. 

A significant difference between the present Invention and lijima et al is that Iljima et al 
calls for a low molecular weight water-soluble polymer such as polyethylene glycol or glycerin 
with a molecular weight not exceeding 1000 as an essentla^component, whereas In the present 
Inventton, a specific polyalkylene glycol having a weight average molecular weight of from 
100,000 to 3,000,000 alsDB Is IncoiporBted Into a specific acrylic water dispersion type 
pressure^nsitlve adhesive. 
Example 1 of lijima et al 



Material 


% by weight 


% by weight 


Manufacturer 


Commercial 
product name 


2-ethyhe)cyl 
acfvlate 


80 


77 






Methyl 
methaoylatB 


20 






Polyvinyl alcohol 




8 


Nippon Synthetic 
Chem. Ind. Co. 


Gosenol GM-14 


Glycerin 




15 







2 
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According to the aforementioned working example of Idlma et al, a replication 
experiment was conducted using tiie following formulatton. Since no description of the 
synthesis of the main component polymer is given except fbr the monomer composition ratios, 
the polymer employed In the replication experiment was synthesized by an ordinary monomer 
emulsion dropping method. 

Replication Experiment of Example 1 of Iqima et al (Replication Experiment ®) 



Material 


% by weight 


% by weght 


Manufacturer 


Commercial 
prcjduct name 


2-€lhylhe)cyl 
acrvfate 


80 


77 


Toagosei Co, 


2EHA 


Methyl 

methacrvlate 


20 


Mitsubishi Gas 
Chemical Co. 


MMA 


Ammonium lauryl 
sutfatB 


3 




1^0 Q>. 


UTEMULAD-25 


Polyvinyl alcohol 




8 


Nippon Synthetic 
Chem. Ind. Go. 


Gosenol GM-14 


Glycerin 




15 


Wako Pure 
Chemical Co. 





To a reaction vessel equipped with a thennometEr, a stirrer, a nitrogen intiodudng tube 
and a reflux cooling tube, 40 parts of water were charged, and nitrogen was introduced at room 
temperature for 1 hr. Thereafter, the content was heated to 70«>C, and 0.4 parts of sodium 
persulfete dissolved in 10 parts of water were added. Then, a mixture obtained by emulsMying 
160 parts of 2-ethylhexyl acrylate (a product of ToagesI Co., Ltd.) and 40 parts of methyl 
methaciyiate (a product of Mitsubishi Gas Chemical Co., Inc.) into 69 parts of water with use of 
25 parts of ammonium lauryl sulfete (UTEMUL AD-25, solid content of 24%, a product of Kao 
Corp.) was added dropwise over the period of 1 hr 40 min. During this addition, the 
temperature of the inner bath was kept at 70<»C "mereafber, by cooling the content and 



06- 7-2 1 ; 1 2 : 1 4PM ; SUGHRUE(I) i #5/13 

08- 7- 7;12:56PM; . q_— 

• a*»J- #19/37 



Declaration Under 37 CF.R.§ 1.132 . 

U.S. App. Ser. No. 10/616,9 16 Q76524 

adjusting its pH to neutral by adding 2.4 paits of 10% aqueous ammonia at the inner bath 
temperature of 30«»C, an emulsion of the main polymer Was obtained. 

To the solid contEnt (77% by weight) of this emulsion, were added 8% by weight of 
poIy(vinyl alcohoQ (Gosenol Gi^-14; a product of Nippon Synthetic Chemical Co., Ltd.) and 15% 
by weight of glycerin (a product of Wako Pure Chemical Industries, Uri.) as shown in the table 
above, -nie pressure^sltlve adhesive solution thus prepared was coated on one surface of a 
Japanese paper base material with a basis weight of 30 g/m^ so as to have a thickness of 20 
urn after drying, and dried to obtain a pressure-sensitive adhesive tape. (Ilepllcatlon Experiment 
(D). 

Further, as amended, claim 1 recites a polyalkylene glycol. Under the citrumstances, I 
also conducted comparative experiments using a polyalkylene glycol instead of the polyvinyl 
akxjhol. As an example of the polyalkylene glycol, polyethylene glycol (Mkox E-30 
manufactured by l^telsei Kagaku Ind. ca. Molecular weight of 300,000 to 500,000) was added in 
an amount of 1.54 part: by weight based on 77 parts by weight of the polymers (con^nding 
to 2 parts by weight based on 100 parts by weight of the polymers). Further, I conducted a 
lepllcatton experin^ent In whteh glycerin was added in an amount of 15 parts by wefeht 
(Replication Experiment (D) and a replication experiment In which no glycerin was added 
(Repliabon Experiment ®). The conditions for producing a pressure-sensitive adhesive tape 
were the same as above. 



4 
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Replication experiment of jcample 1 of igima et al. (Replication Bcperiment @) 



Material 


% by weight 


% by weight 


Manufacturer 


Commercial 
product name 


2-ethylhexyl 
acrvlatB 


80 


77 


Toagosel co. 


2EHA 


Methyl 
methacfvlate 


20 


Mitsubishi Gas 
Chemical co. 


MMA 


Ammonium 
laurvl sulfate 


3 




Kaoco. 


lATEMUL 
AD-25 


Polyethylene 
glycol 1 




1.54 


MelseiKagaku 
Ind, CO. 


AikoxE-30 


Glycerin 




15 


Wato Pure 
Chemicai co. 




Replication experiment of Example 1 of Iljima et aL (Replication Bcperiment ®) 


Material 


% by weight 


% by weight 


Manufacturer 


Commercial 
product name 


2-ethylhexyl 
acrylatB 


80 


77 


Toagosel co, 


2EHA 


Methyl 

methacrvlate 


20 


Mitsubishi Gas 
Chemical co. 


MMA 


Ammonium 
laurvl sulfate 


3 




1^0 CO. 


LATEMUL 
AD-25 


Polyethylene 
glycol 




1.54 


Meisei Kagaku 
Ind. CO. 


AlkDX E-30 


Glycerin 






Wako Pure 
Chemtoal co. 





Replication Exnerimnnfr far the Worlrina Exampia in jtogpnclfi al f Ufi KM n^ntn) 

As the vtforWng example Ibr the rqjflcation experiment, I chose Bample 1 of Rosenski et 
al because It is the most typical example of the formulation of Rosensid et aL Meanwhile, I 
expect that the other woridng examples. In which various condttlons are changed, including the 
kind of neutrali2ing agent, the molecular weight of PEG, tlie Wnd of add, etc, to basically give 
results similar to those of Bomple 1. 

5 
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On this occasion, the replication experiment for Bomple 1 was carried out with the 
following fonnuiatlon and procedure. 

TTie results thus obtained dearly show the difference In the resulting product between 
the present InvenOon (where the polyaWylene glycol is incorporatBd into the compositton In the 
fonn of an aqueous soiuOon after the polymerization of the acrylic polymer) and Rosenstd et al 
(where a polyallcytene oxide plasticizer is incorporated during polymertzation). 
Bamnle 1 nt Rosenglri 







Grams 


Manufacturer 


Material Name and 
infonnatlon on physical 


A 


IDeionlzed Water 


255 






Sodium Acetate fbuffert 


0.675 






PEG 8000 (plastldzer) 


90 


Unton Qirblde 


Polyethylene glycol 
(MwSOOO) 


AenDSoI MA (anionic 
surfactant) 


1.5 


American Cyanamid 


Dihexyl ester of sodium 
sulfosucdnic acid 


Abex 26S (anionic surfactant) 


1.35 


Rhone-Poulenc 


AlkyI phenol ether 

sulfate 


Siponic L4 (nonlonic 
surfactant) 


3.0 


l^hone^Pouienc 


Polyoxyethytene (4) 
lauryl alcohol 


B 


2-fthylliexvl Aavlate 


24 






VInvi Acetate 


6 






C 


Sodium Persulfate 


0.3 






Delonized Water 


4.0 






Dl 


Deionized Water 


66 






Abex26S 


13.8 






Sodfum Vinyl Sulfonate 
(stabilizing comonomer) 


3.0 






D2 


2-Ethvlhexvl Aavlate 


205.5 






Vinyl acBtate 


45.0 






Monooctvl Maleate 


30.0 






Acrylic Acid 


1.5 






Siponfc L4 


3.0 






E 


Deionized Water 


24 








Sodium Persulfate rinitiatnr) 
Ammonium Hydroxide 


0.75 
9.9 
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^4ateria[ 

(neutralizing aqent) 


Grams 


Manufacturer 


Material Name and 
Information on physical 
properties 


F 


t-Butyl Hydroperoxide 

Cscavenqer) 


0.3 






Deionlzed Water 


1.0 






G 


Sodium Metabisulfite 
freducina aoenO 


0.6 






□denized Water 


4.5 







Based on the above-desaibed working example, the repftcation experiment was carried 
(njt wfth the following formulation. 



RBPti« ; atjpff Experiment for Example l of ttasendd i* 





MatJBrial 


Grams 


Manufacturer 


Material Name and 
information on 
physkai properties 


A 


Deionized Water 


253 








Sodium Acetate (buffer) 


0.675 


KIshida Chemical Co. 






PEG 6000 (pl^cizer) 


90 


Kishida Gehmical Co. 


Polyethylene glycol 
(MwBOOO) 




Sodium dialkyi sulfbsuccinate 


2.143 


KaoCo. 


PELD(aTP70% 




Sodium alkyi diphenyl ether 
disulfbnate 


2.7 


KaoCO. 


PELEXSS-H50% 




Polvoxvethytene laurvi ether 


3.0 


KaoCo. 


EMULGEN 104P, 100% 


B 


2-€thylhexyl acr/iate 


24 


Toaqesi Co. 






Vinyl Acetate 


6 


Denld Kagaku Kogyo 
CP. 




C 


Sodium Persulfate 


0.3 


KIshida Chemccal CP. 






Deionized Water 


4.0 






Dl 


i:)donized Water 


52.2 








Sodium aOcyl diphenyl ^her 
disulfonate 


27.6 


Kao Co. 


PELEXSS-H, 50% 




Sodium allylsulfonate 
(stabitoinq comonomerl 


3.0 


Tokyo Kasei Kogyo Co, 




D2 


2-Ethvlhexyl Acrvlate 


205.5 


Toaqosel Co. 






Vinyl acetate 


45.0 


DenU Kagaku Kogyo 
Co. 






Dioctyl Ideate 


30.0 


Wako Pure Chemical 
Co. 
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Material 


Grams 


iMoi luiowuiicr 


Material Name and 
infomiation on 
physical propoUes 




Acrylic Acid 

Polvaxvethvlene lauryl ether 


IS 
3.0 


Toagosei Co, 
KaoCOp 


EMUUjEN 104P, 100% 


E 


Deionlzed Water 

Sodium PersuMate finftiatort 


24 
0.75 


Kishida Chemical Go. 






Ammonium Hydroxide 
(neutrattzinq aaent) 


9.9 


Kishida Chemical Co. 




F 


t-Butyl Hydroperoxide 
(scavenger) 


0.429 


I^yaku Ak2o Cb. 


KayabutylH70, 70% 




Deionized Water 


r 0.871 






G 


Sodium Metablsulfite (reducing 
agenO 


0.6 


Kishida Chemical Go. 






Deionized Water 


4.5 







• Snce no descripOon is gtven on the length of the alkyl group for "Abex 26s" among the 
surfactants, a typical commercial product was chosen. 

• Since sodium vinyisulfonatE is not easily available, sodium allylsulfonate was used in Its 

• Since monoodyl maleate Is not easily available, dioctyl maleate was used in its place. 

• Wtth regard to the remaining materials, those having the same chemical formulae were 
used, which for convenience, were obtained from manul^Ktuiers easily accessible in 
Japan. 

• Some quantity differences fri the foimuJation are the result of re-calculatton so ttiat 
accurate solid contents were employed. TOs Is because the surfectants, etc., aiB In 
aqueous solution form. 

The polymerization fonmulatton was faithfully reproduced according to Bample 1. 

The pressure-sensitive adhesive solution was coated on one surface of a Japanese paper 
base material with a basis weight of 30 g/m*so as to give a thickness of 20 pm after drying, 
and dried to give a pressure-sensitive adhesive tape. 
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ReSHttS of the RenlicaHon P xDcrimwiK 

The results of measuring the vwet-«urfiaoe adhesive forces of the abovenlescribed two 
kinds of pressure-sensiove adhesive tapes by IJie method as set forth In the working example of 
the present application are shown In Table 1 below, 
TABLE 1 





Wet surface adhesive force {N/IB mm) 


Replication experiment Qj for formulation 
In line 13 of Bcampte 1 in Iljima et al. 
fwfth qlvcein) 


0.02 


Replication experiment © for foimulatlon 
in line 13 of Bompte 1 In lijlma et aL 
(with glycerin) 


0.04 


Replication experiment ^ tbr formulation 
In line 13 of Example 1 In Iljima et al. 
f without alvcertn) 
D3mDle 1 or Rosenski et al. 


0.33 

cohesive failure 



As a result of replicating the woridng example of qima et al (Replication D<periment ®) , 
the wet-surto adhesive force proved to be 0.02 N/18 mm. I attribute such a low value to the 
Incorporation of glycerin having a low molecular weight isiamely, when a lowmoteQitarwPitT h ^ 
hydrophllte InqredlPnt such as glycerin is fonnulated in a pressure-sensitive adhesive, it is 
naturally present at tlie surface, thus enhancing the hydrophmclty of the surface of the 
pressure-sensitive adhesive. Thus, when the tape Is attached to a wet sutftce of an adherend, 
energetically stable moisture Is present between the adherend and the surface of the pressure- 
sensitive adhesive. As such, a low wet-surlSce adhesive fonre results due to the moisture that 
is not absorbed Into the interior of the pressure-sensitive adhesive. Accordingly, differing from 
Iljima, the present claims define a lower Hmit of the molecular weight of the hydrophilic polymer 
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of 100,000. By setting tt^ lower limit of the motecular weight at 100,000, easy migration of the 
hydrophllic polymer to the surface Is siqjpressed. 

Further, In the system in which polyethylene glycol was added instead of polyvinyl 
alcohol, when glycerin was added (Replication Experiment ©), the wet^surfaoe adhesive force 
proved to be 0.04 N/18 mm. In the same systan, when no glycerin was added (Replication 
Experiment (D), the wet-surfeoe adhesive force proved to be 0.33 N/18 mm. These values are 
quite different from each other depending upon the presence or absence of glycerin. It Is 
understood from the results that the adhesive force to the wet surface is reduced by adding 
glycerin having the low molecular weight 

On the other hand, the replication experiment for the woridng example of Rosenski et ai 
resulted in cohesive destruction, and an ordinary adhesive fonoe could not be measured. I 
attribute these results to the low molecular weight of the polymer obtained by polymerization, 
whereby the cohesive force was low. It seems that the low molecular weight is caused by a 
decrease in polymerization speed due to (1) the viscosity Increase In the system caused by the 
presence of the polyalkylene oxide plastlcizer as a hydrophlBc polymer during polymerization 
and by the protection of the pariide surface with the hydiophllic component and (2) the 
polymerization under a substantially neutral condition, not add condition. 

In the present Invention, apari; fmm Rosenski et al, the hydrophllic polymer is added 
after polymerization, and this difRerence also promotes good w^-suriace adhesive force. 

From these results, it is evident that a dishnct difference between the present Invention 
and lijima et al Is that Irjima et al essentlallv reQuires thft aririitinn of a low mniprti^r w HflH 
water-SQlubifi wWtm , wheieas the present invention sets the bwer limit of an average 

10 
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molecular weight of 100,000. As shown above, the low molecuJar weight waisr-soluble polymer 
has an adverse effect on initial adhesive fionoe to a dewy or wet surface, contrary to the object 
of the present Invention. In tiie present Invention, the polyalkylene glycol has a weight average 
molecular weight of from 20,000 to 5,000,000 and more prefia^iv ftom loo nnn to 3.0Q0.onn 
(as presently claimed). Page 16, lines 20-22. As further taught therein, Vhen the molecular 
weight is lower than 20,000, a drawback occurs that the effect Improving the adhesive Ibire to 
a dewy or wet surlace deDeriorates". Thus, the disadvantage of a low molecular weight water- 
soluble polymer as taught by lijima etal has been verified. Accordingly, in disclosing a 
fiarmulatlon fbr a pressure-sensitive adhesive of rather deteriorated peribrniance^ lijima et al 
has no relevance In achiaflng the object of the pi«safit invention. 

Further, a clear difference between the present invention and l^nskl et al is that, in 
contrast to RosensW « al where polymerization is condudBd in the nrggmrp nf a polyalkylene 
oxide, the present invention adds a polyalkylene oxide In the fbrm of an aqueous solutkm after 
pOlytneil i gtiQn . This difference in the mode of addition affects the polymerization reactivity, 
thus resulting in the failure of Ro^nskl « al to exhibit good Initial adhesive force to a dewy 
surl<ace. 

I confirmed that, while the polyalkylene oxide In RosehsW et al Is adsorbed on the 
partfcle surf&ce since it Is added prior to polymerization, in the present invaition, where a 
polyalkylene oxide Is added afliBC polymerization, the compound, aocoiding to etectron 
micrography, is in an aggnegatsd state depersed In the piessure-saisitive adhesive (not 
adsorbed on particle surtSoe) alter coating and drying of the pressure-sensitive adhesive 
composiHon. Furthennore, in die present Invention, the dispersed aggregated state exhibits a 

11 
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high initial adhesive (torce to a dewy or wet surface, which is a main obdect of the present 



For example, in emulsion polymerization for the synthesis of an emulsion-type pressure- 
sensitive adhesive In general, It is wen known that, even If the final composition is the same, 
different partlde size, particle size distribution and the molecular weight of the polymer are 
obtained depending on whether the entire amount of a monomer emulsion is added to the 
polymerization system at once, or gradually drop by drop. 

Once such variation of physkal properties is Introduced to the same composition, the 
properties of the resulting pressure-sensitive adhesive tape are also expected to vary. 

Since the present invention differs from Rosenski et al in objective as well as tschnlcal 
content, in my opinion Rosenski et al does not lead one of ordinary skill to the present Invention 
In any sense. 

I declare further that all statements made herein of my own knowledge are true and 
ttiat all stalBments made on infonnation and belief are believed to be true; and further that 
these statements were made wtth the knowledge tiiat willful felse statements and the like so 
made are punishable by fine or Imprisonment, or botii, under Section 1001 of Tide 18 of ttie 
United States Code, and tiiat such wlHfiil f^se statements may jeopardize tiie validity of tiie 
appfication or any patent issuing tiiereon. 



Invention. 





